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Executive Summary

Establishing native vegetation communities on roadsides can be a proactive approach to sustainable
roadways and healthy ecosystems. Revegetation with native species is the preferred management
practice on Idah@oadwaysThe envionmental and economic benefits bfcreasing desirable
vegetationalong Idaho roadways include improving slope stabilization, gpdervation, and roadway
safety whilereducing erosionroadside maintenance coséd noxious weeds in rigiaf-ways.Seleting
appropriateplant speciedor revegetation is thdoundation for successfusoil conservation, plant
community stability, invasiveplant resistancewildlife habitat, andvater qualityprotection. This report
provides practical information for imprawj roadway revegetation in Idaho

The overall project objective was monitor andrecord the vegetation and soil attributes from select
sitesto determine the most effective mearier establishing desirable perenniadtive vegetation,
reducing surfacerosion and preventing weed encroachmemdditionally, the data collected at each
site was synthesized tarovide guidance and recommendations on species selecsieeding methods
and site preparation techniquebat ITDstaff and contractors can use kelp ensure the success of
revegetation projects.

Thisstudy evaluatedhe success of roadside revegetation Ihisites in Idaho and one site near the

Idaho border in southwest Montan@hreepreviouslydestablishedsites and 14 newdopportunistic

sitest were selected and monitorefive years after revegetatiomhe study sites were selected to
representadiversity of climatic, topographic, and soil conditions in Idaho in order to provide a variety of
examples of roadside revegetation projeats diferent ecoregions of Idahdecoregions araseful for
structuring and implementingevegetation andnanagement strategielsecause they account for

climate, topographyenvironmental conditionand soil type variability throughout Idaho.

Once the samplingite was selected, inearsystematierandom approach was used sample

vegetation species richnegsercentcanopy covenf each speciesand soil stabilityn 2012 and 2013

Due to unique site preparation and seed mixes used at each location, dataerapled, analyzed and
discussed for each revegetation project by site. Each site varied in species present; therefore, for canopy
cover and species richness data presentation, we combine species into functional groups.

Results derived from the 17 sitgive ITD managers a wide variety of examples of the successes and
failures of roadside revegetation across the state. The results provide specific information regarding
species that are successful or unsuccessful at establishing, seed mix performarsieeigpacies of
concern, and useful revegetation techniques. tfecommendations section of each study site provide
specialists at ITD with lessons learned from each sites to develofpostruction revegetation plans
for future projects along the sanmm@adways, in similar environments, or in other areas of the Level Il
ecosystems where these projects were located.

Theddiscussion and conclusiofisection providsin-depth tables of seeded species establishment
success, average canopy cover on sitesralthey established, and ecoregions where they established.

Xi



Of the seeded grass species, 21 of 27 established. On sites where they established, 11 grass species had
a canopy cover >1 percent 5 years after seeding. Grass species with the highest carcpyweos

streambank wheatgrass, bluebunch wheatgrass, crested wheatgrass, ldaho fescue, and Canada
bluegrass. Bluebunch wheatgrass was the best performing grass because it had a high success rate and
high canopy cover. Idaho fescue was also a top perfor@eass species that consistently establish on

all sites where they are seeded but have a low canopy cover include sheep fescue, western wheatgrass,
and basin wildrye.

Established in the sites were 10 of 23 seeded forb species and 4 of 11 seeded shoigsGply 4 of

the established forb species had canopy covers over 1 percent. These were alfalfa, silky lupine, western
yarrow, and sulfur flower buckwheat. Forb species had a low establishment success rate. No forb
species had over 1 percent cover amdager than 50 percent success rate. Mountain big sagebrush was
the only seeded shrub species with canopy cover greater than 1 pefents and shrub species have

low establishment success rates and low percent canopy cover on roadside revegetatiabsproje

Do not include forbs and shrubs in seed mixes where herbicides are to béousewtrol weeds Many

of the seeded sites were also sprayed with broadleaf herbicides which may have caused limited success
of forb and shrub establishment.forbs are @sired, it is recommended to use species that are known

to establish well, relatively inexpensive, and tolerant of the herbicides being applied to control weeds.

The seed mixes developed by ITD #meUniveristy of Idahdad a range of 4 to 15 species peix.

Monitoring of revegetation sites found mixes with fewer species seeded generally had a higher
proportion of species establish. The proportion of species established was variable but the trend was
dSSR YAESEA 2F wmn 2 90 fderit &f spedidS eStatfishingNB a dzt G SR Ay x

As part of this project we evaluated many of the latest techniques, strategies, and management
practices that help prepare roadside areas for success@ggetation.These best practices include
techniques and materials thatabilize slopes, reduce soil erosion and promote seedling establishment
and growth.Such techniques and materials include topsoil replacement, soil fertilization and
amendments, erosion control blankets, hydroseeding and container plamiegexamined per-

reviewed literature, vegetation manuals, other transportation agency reparid,general reclamation
papers that inform on roadside efforts. Vifecorporated informaion gathered from the 1Tevegetation
sites to arrive at conclusions and recommendasidor practical application along ldaho roadsides.
Detailed results and recommendations by best management practices are provided in Chapter 3.

Key findings and recommendations from the study are as follows with additional details in Chapter 5.

1 Soil reapglication is beneficial tooadside revegetationprojects. Limithe length of time
topsoils are stockpiletb minimizeloss of fertility and micrerganisns.

1 Compost should be applied at 0.5 to 1.0 imepths

Whengood quality topsoiis reapplied nosupplemental fertilizers needed

9 Since most erosion control blankets are all highly effective in reducing soil erosion, seek the
most costeffective product foruseon slope ratios greater than 3:1 and use biodegradable
products over synthetics when psible.

=
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Roughening the soil surface is preferable to smooth slopes so that a variety of microsites are
provided for seedling establishment.

Plant materials should beelected to meet botlevegetationobjectivesand site specific
conditions

Revegetatiorwith native species is the preferred management practice on Idaho roadways.
Some exoticspeciesare recommended for seeding #pecial situations they support site
objectives or provide similar ecological functions as native species.

When seeding aggssive exotic species, eliminate or limit native species in the seed mix
because they will generally have low establishment.

Drill seeding is the most effective means of seeding. Hydroseeding results are variable and
broadcast seeding alone was not aneefive method of establishing vegetation in the study.
Increased seeding rates does not necessarily equate to increased species establishment and
cover.

Incorporate shorlived perennialsas part of the seed mife.g.,slender wheatgrasgpr quick
establshment and immediate slope stabilizatiorhese will eventually be replaced by the
slower establishing seeded species.

Small seeds are generally seeded at higher rates than large seeds.

Drill seed at a rate &0 to 50pure live seedRL$per ft? of areg double this rate for areas
broadcast or hydroseeded.

Control weeds prior to construction. Use weed sdiexk materials.

Avoid frequent mowing or mowing to very low vegetation heights because this will reduce
health and vigor of desired perennial vegeteti

Mow when weeds are at an early flowering stage to prevent seed production and weaken
perennial weeds ovetime. Time mowingo occur when desired vegetation is dormant.

Do not mow if weeds have already produced seeds because mower blades can seadter s
beyond the existing infestation.

Continue to foster establishment of desired vegetatairsites with a low total canopy cover of
weeds (<5 percent). Continue to monitor sites for increasing weediness. For sites with medium
cover of weeds (520 perent), foster continued establishment of desired vegetation. Treat
existing weeds appropriately. Continue to monitor sites. For sites with high cover of weeds
(>20percent), treat weeds and apply desired species seed mix again. Continue to monitor sites.

Xiii
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Chapter 1 Introduction

Chapterl
Introduction

Integrating goals for establishing sustainable roadside vegetatibim goals forsafetransportation

corridors is essential for improving efficient and eceffectiveroad systemsAs roads are constructent
modified, anopportunity exists for improving previous conditions, mitigating impacts of roadways on

the environmentand improving the road ecology. Establishiragive vegetation communitiesn

roadsides can be a proactive approach to sustainable roadways and healthy ecosyRegatgtation

with native species is the preferred management practice on Idaadways'” However establishing
desiredexotic vegetation species that provide similar ecological functions as native species (e.g. sheep
fescue;Festuca ovinacanprovidebenefits to roadsideaevegetation sits (e.g. weed resistance)
Throughout this reportnative and desire@xotic plant speciewill be referred to collectively as
WRSAANI 6fS 2NJ RSAaANBRQ @S3SialiAzyo

The environmental and economic benefitsinéreasingdesirable vegetatiomlong Idaho roadways
include:

9 Improving slope stabilizatigand reduéng surfacesoilfailures mass wastingand erosion

91 Improving soil conservation, reducing sedimentatiorswifacewaters, and water quality
protection.

1 Redudng eosion,controllingcosts andreducingthe need to repaifailed best management

practices

Reducingoadside maintenance costsr mowing ancherbicide applications

Reducing need for activeanagement ohoxious weeddn right-of-ways

Improving roadws safety andaesthetics

Improving wildlife habitat and connectivityhere appropriate

Minimizing the ecological footprint ahe roadway.

=A =4 =8 -8 =4

Selecting appropriatplant speciedor revegetation ighe foundation for afecting soil conservation,
plant community stability, invasiveplant resistancewildlife habitat, and water qualityThis report
provides practical information for improving roadway revegetation in ldaho

A selfsustaining plant community on a roadside stabilizes slopes, redwosion, anl protects water
quality. Ineffectie revegetation efforts calead to environmental degradation through water
sedimentation, soil slumping, and debris (e.g. rocks) reaching the roadside. Soil loss from slopes
decreases the quality of the site and the #pibf plants to establish, increases maintenaec®rts, and
adversely impadtthe quality of surface water. For example, removing soil or rock debris from a
roadway can be a costly, repeated maintenance need. Proactive revegetation managsmecessy
including the use of commercially available products (e.g. mulches, erosion control blankets) and
techniques (e.g. topsoil trackingf)at can facilitate site stability and rapid vegetation establishment.
Stabilized soils promote species establishmenicitiurther reducs soil loss by holding soil particles,
filtering run-off, reducing water flow velocity, and increasing infiltration. For efficiency and cost savings
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well designed and integrated revegetation can protect the function, structural integuiyf longevity of
road infrastructure

Unvegetated roadwayight-of-wayswith exposed soitan facilitate invasive plant establishment. Once
established, invasive plants are difficult to control, can spread to adjacent lands, and decrease site
diversity, which is important for many of the benefits named above such as roadway aesthatics
improving wildlife habitat and connectivityear wildlife crossing8ecause invasive plants have
different rooting structures than native plants, especially nativadiugrassesnfestationscanlead to
additional soil erosiomand increasedbare groundand revegetation failure. Once invasive plants are
establishedrepeatedand costlynowing andherbicidemanagement is needed heestablishment o
diverse, desired lant communityis often the best longerm defense against invasiydant invasion
Establishing desired roadsigegetation can reduce aintenancecostsfor invasive plants and eliminate
concernsof weedspread ontoneighboring lands.

The establishmentfadesirable vegetation can suppdransportationsafety goalsAppropriate
vegetation can enhance visibilieduce headlight glarecontrol snow driftsand redue wind speeds.
Incorporating an nderstandingof wildlife movementsand forage preferencesan lead to a
revegetationdesignthat guides animals to saferossingsvhile minimizingwildlife-vehicle collisions
(WVC) One of the most importardspects of incorporating revegetation into roadside safety
considerations is to improvihe function of radside engineering?lant materialsan improve long
term slope stabilityand facilitate capture and drainage of roadway runéir instanceseeding and
planting a mix of grassefrbs, shrubs and small trees species provides vegetation that growsiatiga
seasons and rooting depths. Diversifying the growing season increases water use over time and reduces
the amount of ruroff. Increasing root structure diversity improves soil binding, leads to rsiaide
slopes prevents slumpsandinhibits debrisflow onto the road Well planned egetation caralso create
natural beauty and diversity along the roadsttiat improvesthe experience of thenotorist.

Careful reegetation plannin@s part of the roadway constructiggrocesscan minimize and mitigate
the ecological footprint of roadfoadways can causkésturbanceof ecosystems and can lead to
invasive plant spread, fragmentation of wildlife habitat and movement corridors, and altered ecological
processes (e.g. fire cycles). Revegetation wittbhceas perenniabrasses, forbs, and legrowing
shrubs isntegralto mitigating impacts td. R | €@<stems. The use of native specieiregetation

is optimal because these speci® evolutionarily adapted to local climatand edaphiconditions,
cortribute to habitat biodiversity provide longterm soil stabilization, reduce the spread of invasive
plants andprovide wildlife habitawvhere appropriate Theestablishmenbf desiredplant communities
along roadways can initiate or acceleratgtural successioal processes essential for site repair. When
planned correctly, revegetation efforts can improve foectioning of the ecosystengnutrient, water
and energy cyclingpecies composition and community structuesdresilienceto future disturbane.
The presence of birdanimals and pollinatorccan be enhanced when appropriate plant species are
established.
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Implementing effective revegetation along roadways is critical toltlado Transportation Department
(ITD) in delivering safe, durable tsportation services to the publiPreviousesearchprojects funded

by ITDhave resulted in publicatioridentifyingnative plant speciewith desirable characteristics and
the best potential for longerm establishmeninL R K2 Qa4 NP2 I Ra bjecB.THelBai& IS G A2 Y
Roadside Revegetation Handbaotd Native Plants for Idaho Roadside Restoration and Revegetation
Programsare useful for plant selectioff? In addition, federally funded roadway revegetation projects
outline a process ofnitiating, panning,implementing, and monitoringoadside revegetation projest
with native plants*® However, previous worlas not specific to unique site characteristics &mel
climatically diverse ecoregions of Idafi@ determine the suitability of current actices for achieving
ITD roadside revegetation objectives, this study wégted to evaluate theestablishment oSeeded

and plantedspecieghroughout Idaho

Objectives

Theoverallproject objective waso monitor andrecord the vegetation and soittabutes from select
number of sitego determine the most effective mearer establishing desirable perenniative
vegetation, reducing surface erosiand preventing weed encroachment.

Thespecificprojectobjectives were taevaluateestablished ad opportunisticlTD roadsideevegetation
projectsfor:

1 Amount of weedy orintroduced speciegstablishment and encroachment at the revegetation
sites.

Plant canopy coveand species richnessy speciesandfunctional groupst eachsites.
Differential establishment of native andther desirablespecies versus invasigpecies

Survival and growth ohative seedlings planted from containerstaé McCammon sitin
southeastern ldaho

dte characteristics that may influence native sgstieffect on weeancroachment.
Establishmentsuccess ofative plant speciethat were in ITBeed mixegnd thesurvival
success of the various native species planted

= =4 =

=a =

Additionally, the data collected at each site was synthesized to:

1 Provide guidance and recommendatison speciesselection seeding methodand site
preparation techniqueshat ITDstaff and contractors can use to help ensure the success of
revegetation projects.

Methodology

Thisstudyevaluatedthe success of roadside revegetation hsites in Idah@nd onesite near the

Idaho border in southwest Montan@he study sites were selected to represamiversity of climatic,

topographic, and soil conditions in Idaho in order to provide a variety of examples of roadside

revegetation projectsKigurel and Figure2). We stratified the selection of Idaho roadside study sites by

GKS 9y @BANRYYSYillt t NRGSOHEDrygiohsABEG doskuctpnig@®t LLL 9
implementingrevegetation andnanagement strategiesecause they account for climate, topography

3
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and soil type variability throughout Idati® This study was structured usirige Ecoregionsipproach to
capturesimilar ecosystem components arespmse to disturbanc&’) The17 study site locations
represent6 uniquelLevellll Ecoregions of Idaho and agéstributed across ab ITDDistricts [able J.

Three sites were selected and monitoredIBY ancdhe University of IdahgU1)in 2009 and 2016

These3 sites, referred to as théestablished study sitésvere monitored again in both 2012 and 2013

for this report. These sites were initially established as research sites by ITD and monitoring was
initiated the year following revegetatioat eachsite. In 2012Mm nopgortunisticstudy site were added

to the studyand evaluated once in either 2012 or 20Table2). The opportunistic sites wernot

initially established asesearch sites. However, theseeaareas throughout Idaho that have undergone
highway construction and roadside revegetation within the last three to nine years. These sites provided
an opportunity to evaluate vegetation establishment in a variety of different environments. Chapter 2
discusses the unique reclamation strategies and revegetation results for each site.

While each site was unique, the sampling methodtfiersiteswas constant. Sampling methods were
designed by théJlresearchers during Phase | of thiedy. These methods we adgted and
standardizedor Phase IIRoadside revegetation projecése generally long narrow strips of land with
variable slope lengths and aspscfrepresentative area of the roadside project was selected for
sampling. In cases where the roadsidgegetation work spanned several miles of highway, the entire
revegetation project wageviewed beforeselecingan area of representative aspect, slope, and canopy
cover of vegetation.

Once the sampling area was selectetinaar systematierandom appoach was used to locate transects

and plot locationsThelength of the study site was measurand divided intdl0 equally spaced

transects spanning the length of the sampling area. The first transect was located randomly with
subsequent transects equall & LJr OSR LISNLISYRAOdzZf F NJ G2 (GKS2NRBI RQa&
2 footsample frames for collecting data total of50 sample frameg$rom 10transectswere used to

collect data at each sitéA random number table was used to select the sanfiglme locationalong

each transect. Frames alternated from the right to the left side of the transect tigeré 3.

(0]
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Tablel. Monitoring Ste LocationsThroughout Idahoand One MontanaSte

Nusrgger Site Name Highway Level Il Ecoregion Igaer;;;;[r:?::tpsirstfggn
1 Worley SH58 Golumbia Plateau District 1
2 Clayton SH75 Idaho Batholith District 6
3 McCammon USs30 Northern Basin and Rangq District 5
4 Setters USs95 Northern Rockies District 1
5 Electrical Substation USs95 Northern Rockies District 1
6 Genesee USs95 Columbia Rteau District 2
7 Syringa Creek usi12 Idaho Batholith District 2
8 Basin Creek Bridge SH75 Idaho Batholith District 4
9 Slate Creek Bridge SH75 Idaho Batholith District 4
10 Glenns Ferry 1-84 Snake River Plain District 4
11 Clark Canyondad MT SH324 | Middle Rockies Missoula District, MT
12 City of Rocks STE2841 Northern Basin and Rangé District 4
13 Albion SH77 Northern Basin and Rangq District 4
14 Silver Creek Bridge us20 Snake River Plain District 4
15 Tom Cat Hill Us93 Snake River Plhai District 6
16 Willow CreekSummit Us93 Middle Rockies District 6
17 Wildlife Crossing SH21 Idaho Batholith District 3

Table2. Monitoring Stes andYearsSampled by Western Transportation
Institute (WTIl)and KC Harvey Emdnmental, LLGKCHFeld Gew

Site . Date(s)Sampled
Number Site Name 2012 S 2013

1 Worley X X
2 Clayton X X
3 McCammon X X
4 Setters X

5 Electrical Substation X

6 Genesee X

7 Syringa Creek X

8 Basin Creek Bridge X

9 Slate Creek Bridge X
10 Glenns Ferry X

11 Clark Canyon Rd X

12 City of Rocks X
13 Albion X
14 Silver Creek Bridge X
15 Tom Cat Hill X
16 Willow CreekSummit X
17 Wildlife Crossing X
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T L]

A = Starting point
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Figure3. SamplingoesignUsed toEvaluate RevegetationSudy Stes

Thefirst monitoringseason occurreduringJuly23-28, 2012 and thesecond season was completed
duringJunel0-14,2013Percent @nopy coverdefined aghe vertical projection covering the ground
area was recodedfor eachplant speciegper sample frameCanopy cover was also recorded for abiotic
factors of rock, litter and barground because they contribute to the erosion potential of each gite.
eachsite, the aspect, slope, arglobal positioning systenGP $latitude-longitudinalposition were
recorded. Sites were also photogragah Indicators of erosion were measured using the erosion
condition classification method of Clatitk assessite stability (Appendixa).*?

Due to unique site preparation anéead mixes used at each locatioratdwere compiled, analyzedand
discussedor each revegetation projediy site, but not compared between sitegach site varied in
speciegresent; herefore, forcanopy cover and species richnelsga presentationwe combine
species into functional groupsVealso highlighindividualspecies that performed wedit eachsite.
Note that one species can belong to more than one functional group. Fonghe, crested wheatgrass
(Agropyron cristaturjis aéSeededSpecieé at the Willow CreekSummit site but is @Non-Seeded
Exotic Speci€sat other sites. The functional groups atefined belowandare alsolisted for each
specieddentified by the project ilAppendix B
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The following definitions are provided for further afaration for the functional groups and terms used
in this report.
1 Native Soecies Originated in a given geographic area without human manipulation.
1 Exotic SpeciesNonnative species thatwe their presence in a given geographic area to
intentional or unintentional human mediated dispersal.
DesiredSpecies Are native or exotic plant species that providéenefit to a revegetation site
Roadside Includes the sides of the roambrridor beyond the paved roashoulders and
vergesincluding impacted or maintained roadside areas within the rigfavay
(ROW).

1
T

Functional Groups
1 Seeded GrassIncludes desired native arekoticgrass species intentionally seeded.

Seeded Forbincludes desired native arekoticforb speciesntentionally seeded.

Seeded Shrubincludes desired native arekoticshrub species intentionally seeded.

Non-Seeded Native GrassNative grasses that have naturally colonized the site.

Non-Seeded Exotic GrassExotic grasses that have naturally cofmd the site, or are remnants
from previous seeding efforts (e.g. crested wheatgrass, orchard(passylis
glomeratg. These are not considered invasive plants because they prbeiusfits
such asite stability or may be seeded on adjacent lands.

Non-Seeded Native Forb:Native forbs that have naturally colonized the site.

Non-Seeded Exotic ForbExotic forbs that have naturally colonized the site, or are remnants
from previous seeding efforts (e.g. alfalldedicago sativaandyellow sweetclover
Melilotus officinaliy These are not considered invasive plants because they provide
benefits such asite stability or may be seeded on adjacent lands.

Non-Seded Shrub:Native shrubs that have naturally colonized the site.

Non-Seeded Tree:Native treeghat have naturally colonized the site.

Invasive: Plant species on the Ide0 Noxious Weed List (Appendix @nnual exotic grasses, and
forbs known to be aggressive with a tendency to form monocultures and crowd out
desired species.

Rock Mineral matter larger than one square inch in size.

BareGround: Soil and mineral matter smaller than one square inch in size.

Litter: Organic matteXnot decomposedin contact with the soil surfageommonly plant

matter from previous growingeasons

1
T
1
1

=A =4 = =a =
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Chapter 2 summarizesonitoringresults by site andynthestesby ecoregion tgroviderevegetation
recommendations fosites with similar characteristicEhe results also aith determining species
adaptability and long term establishment adiive plants for roadside slope stability, erosion and
sediment control and weed encroachment.
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Chapter2
Idaho Roadside Revegetation Site Evaluations

The following sections describe thecations and ecological settimg eachof the 3 established siteand
the 14 opportunistic sitesAll knowrnrevegetationsite preparationtechniques seedmixes, and
vegetation establishment methodse described. The resuliom each site include theanopy cover,
species richness, erosion condition class, and ingdiigpecies that performed weRevegetation
recommendations derived froreachsite are then summarized.

For interpretation of results, we consideta species establishediifwaspresentin the randomized
samping frames used toestimate vegetation cawpy cover aeach site Species richness refers to the
number of plant species represented at each gitthin the sampling framed$ercentcanopycoveris
the percentage of ground covered by a vertical projectioplahnt foliage Where plants are abserihe
canopy cover is thamount ofrock, litter, or bare groundn the soil surface

Established Research Sites

Worley SH58

The Worley site ilbcated on a decommissioned sectionSH58 approximately0.5 miles west of the
intersection ofUS95 and SHb8. A two acre area of the reconstruction zone was chdseithe research
site. The site is located on the north side of the highway, dlegation of 2,560 ftan aspect ofL3(°
(southeas} and an averagé&(Q° slope(17 percen). Mean annual precipitation ithe area i1 to
28inches

TheWorleysite is within the Columbia Plate&coregionFigurel) in Kootenai County[D. Itis an arid
grassland and sagalsh steppe containingeep loess soils that are high irganic matter and easily
eroded. Tle ecoregion has been extensively cultivated for wheat productibiThe site is within a
native plant dominated island surrounded by agricultural crop fieltt@mature vegetationadjacent to
the siteconsistsof Orega grape(Mahonia repeny ponderosa ping€Pinus ponderogachokecherry
(Prunus virginiang snowberry(Symphoricarpos albyidupine(Lupinussp.) ldaho fescuéFestuca
idahoensiy bluebunch wheatgrag®seudoroegneria spicgtaSandberdpluegrasgPoasecundy, and
smooth brome(Bromusinermis. Present in the area are th@xiousweeds spotted knapweed
(Centaureastoebd, Dalmatian toadflafLinaria dalmaticy and oxeye daisyleucanthemum vulgaje

Thesite preparation and seéagwas completedn October 2008 Site preparation included stripping
and stockpiling topsoil prior to construction. After construction, topsoil waapglied evenly overte
affected area to a depth of sirches and anchored usitggbulldozer tarackthe slopesThe site vas
fertilized with40 pounds [bs) peracre(ac) ofBiosof(6-1-3: N-P-K) and nitrogerfunknown rate)prior to
hydroseedhg. Thesite-specificonatives seedmix of 14 speciesvas jointly developed by Ul, Washington
State Department of Transportation (WSD(and ITO{Table3). The seed mix was hydroseeded at a
rate of 79 Ibs/acreThe site was thenovered withwood fiber mulch and bonded fiber matrix {fier).

11
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Table3. SeedMix Appliedto Worley ResearchSte and ResultingMean Canopy Cover

C . Rate .Se?.d Mean
Common Name Scientific Name Cultivar (lbs/acre) Viability Canopy
(%) Cover (%)
Grasses
Bluebunch Wheatgrass | Pseudoroegneria spicata | Whitmar 15.0 27 2
Idaho Fescue Festuca idahoensis Nezpurs 5.0 40 8
Mountain Brome Bromus marginatus - 8.0 2 <1
Prairie Junegrass Koeleria macrantha - 15 90 <1
Forbs
Arrowleaf Balsamroot Balsanworhiza sagitata - 1.0 69 <1
Silky Lupine Lupinus sericeus - 3.0 79 13
Western Yarrow Achillea millefolium - 1.0 89 21
Fernleaf Biscuitroot Lomatium dissectum - 12.0 90 0
Lewis flax Linum lewisii - 2.5 82 0
Pearly Everlasting Anaphalis margaritacea - 5.0 0 0
Rocky Mtn Penstemon | Penstemon strictus - 5.0 67 0
Shrubs
Oregon Grape Mahonia repens - 5.0 0 0
Showberry Symphoricarpos albus - 5.0 20 0
GreenRabbitbrush Chrysothamnus viscidifloru - 10.0 - 0

At the Worley site, Bf the 14 (50 percen) species seeded establishgdverall site richness was

18 specieavhich accounted for 4@ercentcover. Idaho £scue was the seeded grass species with the
greatestcover(Table3). Seded forbs dominated the site with a combined total off@tcentcanopy
cover(Figured). Western yarrovand silkylupine wererobust andubiquitous. Arowleaf balsamroot
was in the ondeaf stage five years after seeding. This species will likely increase irasexésting
plants grow to maturity One norseeded exotic grass arthon-seeded native forbs were preseat
<lpercentcover each. Serviceber(gmelanchier alnifolip a norseeded native shruloccurredin the
vicinity and was naturally colonizing the siReesentfor a total of5 percentcoverwere 7 invasive
specieqFigured). These included,ieatgrasgBromus tectorum<l1 percentcover) bulbous bluegrass
(Poa bulbosa<1cover) and thenoxious weedrush skeletonweedChondrilla juncea<lpercen), were
present. The invasive species with the highest percent cover wag \etich icia villosa4 perceny).

The erosion condition class score@di f Zatah Wérley site dugo several identified factors. Soil and
litter movement was present with recent deposits around obstacles. Rills and gullies were also present.

12
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Vegetation
49%

Non-Seeded Exotic
Grass < 1%

Non-Seeded Native
Forb< 1%

Non-Seeded Native
Shrub < 1%

Figured4. MeanPercentCover byFunctional Group at WorleySte

The rills were <0.5 inch deep and spad€adr more feet apartDeepgullies and slumping soil were
presentwith gullieshaving 5¢ 10 percentactive erosion in the channel bed and wallfie sitewaswell
vegetated and covered with litteF{gure5). Thedeep loess soilat this site are highly erosive.

Stabilizing the site may require the establishmehtleeprooted, binding vegetation such as shrubs and
rhizomatousgrasses.
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Figure5. Worley Research i&, June2013

Worley Site Summary and Recommendations

9 Half of the seeded species established on site.

1 Idaho fescue, silkyipine and western yarrow established well on the site.

1 Canopy cover was dominated by seeded forb species.

1 Apply lower rates of forbs and higher rates of grasses to increase cover of grass species.

1 Consider planting shrubs to increase soil stabilization.

1 Check the results of seedhbility tests conducted at the state seed labfore purchasing seed.
Seed viability will vary by species and year the seed is grown. Do not purchase seed with less
than 50 percent viabilitg particularly expensive forbs antisibs¢ if the goal is to quickly
establish vegetation to stabilize the site and prevent erosion.

ClaytonSH75

The Clayton site was selected for the revegetation research project due to difficulties encountered
following initial revegetation attempts iApril 2008.The Claytomesearchsite is locatedn both sides of
SH75at milepoint (MP)220.55in Custer County, Idah@he need for revegetation resulted from the
Salmon River Bridge-construction project and slope reshapingSifi75. The slope on theorth side of
the highwayaverages 124(25 percen) with a 146 (southeastlaspect. Thesouth sideslopeof the
highwayis 27° (50 percenf) with a 320 (northwest)aspect. The area receives 7 to 16 inches of annual
precipitationandhas arelevationof 5,560 ft. The two soil types within the Clayton site are Cryolis
Rubble lanerock and Nurkeypacont. The CryoHRubble soil typepccurringon the northwest and

LAl photo credits in the report are WTI, KCH, MSU, or ITD authors and staff unless otherwise noted.
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southeast portion of the site, is a gravely loam to gravely sandy loam. The Nbakewt soil ype on
the northwest steep rockygravely site slopes is a very gravely loam to gravely clay loam.

The Clayton site ig1 the Idaho Batholith EcoregidRigurel). Theecoregion isnountainous with deeply
dissectedcanyonsCanyon ggetation is dominated by grasses and shrubsch supportgrazing and
recreationas the predominantand uses. @ls are derived from graniticdroughty with limited
nutrients, and arénighly erodible when vegetation is removE&t Pre-existing and adjacent vegetation
on the site includesvestern yarrow, rubber rabbitbrusfiEricameria nauseo¥aWyoming big sagebrush
(Artemisia tridentatassp.Wyomingensis Sandberg bluegrass, Idaho fesdBegat Bsin wildrye
(Leymus cineregisbluetunch wheatgass, and Indian ricegra@schnatherum hymenoidg@sExotic
speciedn the area includedRussian thistl¢Salsol&ali), kochia(Kochia scoparjgcommon mullein
(Verbascumhapsus, yellow sweetclover, crested wheatgrasandcheatgrass.

Initial revegetationoccurredin April and Mayof 2008 under excessively arid and windy conditighs.
combined native seed and compasixture wasapplied with a blower trucklThe compost was blended

with the tackifierbinding agenfa A O N2 0 &n8 gpRlimdat approximately 550 Ibs/acr&he compost
wasadded to provide a source of nutrients and mulcl. fdrtilizer was addeddompost material was

not applied evenly and did not receive adequate water to activate the binding material. As a result, seed
and conpost blew off site during spring winds asgring 2008evegetation efforts failed.

Followingthe initial revegetationfailure inspring2008, ITD decided to use this project agwaegetation

research site. A sitepecific native seed mix composedsafrassesp forbs, and3 shrubs was
developed(Tabled). Thesite was hydroseeded at 66s/acrein October 2008 and May 2009. The
contractoralsoapplied two inches ofvood chipcompost and aded water to the canpod as it was

applied.The water activated the tackifier allowing it to adhere to the soil and stay in place after

application through the first growing seasdny’ I RRAGA 2yt GF Ol AFASNI 05 A NI
top off the wood chip compost immedidieafter it was applied to provide additional soil/slope stability.
Maintenance crewsnaintained the roadside vegetatidor weed growth.Evidence of broadleaf

herbicide usancluding yellowing andurling of forb leaves and stemss observedn 2012within 30 ft

of the highway.
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Table4. SeedMix Applied to the ClaytorResearchSte andthe ResultingMean Canopy Cover

L . Rate Mean
Common Name Scientific Name Cultivar (lbslacre) Canopy Cover (%)
Grasses
Basin Wildrye Leymus cinere - 7.5 5/3
Bluebunch Wheatgrass Pseudoroegneria spicata Jim Creek 10.0 3/6
Idaho Fescue Festuca idahoensis Nezpurs 6.0 <1l/<1
Indian Ricegrass Achnatherum hymenoides - 7.5 <1/<1
Sandberg Bluegrass Poa secunda Mcintyre 4.0 <1/<1
Forbs
Venws Penstemon Penstemon venustus 5.0 0/<1
Fernleaf Biscuitroot Lomatium dissectum 8.5 0
Lewis Flax Linum lewisii 3.5 0
Silky Lupine Lupinus sericeus 2.5 0
Western Yarrow Achillea millefolium 1.0 0
Shrubs
Antelope Bitterbrush Purshia triderata 5.0 0
Basin Big Sagebrush A_rtemisia tridentatassp o5 0
tridentata
Rubber Rabbitbrush Ericameria nauseosa 2.5 0

'The 2013 mean percent cover is presented for the north and south sides of the highway.

At the Clayton sitdollowing reseeding6 of the 13 (46 percent) seeded species establishdideeded
species were present on botlides of the highway except foeYus penstemoywhich was only on the
south side(Tabled). The overall thness at Clayton wdd species. Five species of seeded grass
established; howeveover ofmostwas 4 percent The two seeded grassesdth the highest percent

of cover were basin wildrye and bluebunch wheatgrass. Two species efesated native grasse
slender wheatgrasglymus trachycauldisind foxtail barley(Hordeum jubatunp colonized both the

North and South sample areasti NI OS | YperdeyijiVienus pgnstemon was the only desired
(seeded or norseeded) forb on the sitdt was particularly surprising that Lewis flax or western yarrow
did not establish given their high seed rates and usual ease of establishment asigseThe Clayton
site was treated with herbicides for broadleaéedswhich may have impacteithe amount ofcover of
desired forbs in the sample areBheClaytonsite had three invasive specjeghich were present mostly
on the North side of the highay. Spotted knapweed had trace amounts of cover on both sides on the
highway.Cheatgrass had@ercentcover and fyssum<1 percentcoveronly on the North side of the
highway.

The erosion condition classification on both the North and South sides bighevay scoredi & G . 0 f S ¢
Only minimal signs of soil and litter movement weredent Compostwas counted aitter coverand
rangedfrom 73¢ 80 percenton bothsides(Figures 6 through)9Thee was a slight decrease ¢compost
cover from 2012 to 2013 wth could indicate decompositiosr wind lossis occurringCompost was
important in stabilizing the site. However, compdsgpth may havanhibited establishment of

vegetation, especially for species adapted to growing on rocky substratesggeprushrabbitbrush).

Overdl 2013 vegetation cover was p@rcenton the South side and I&8rcenton the North side. As

the compost decomposes, it will be critical to increase vegetation cover to maintain site stability.
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Mean Percent Canopy Cover

Clayton North Site
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Figure6. Mean PercentCover byFunctional Group andYear at Clayton NorttSite
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Figure?7. ClaytonResearchSte North Sde of SH75, June 2013

Figure8. ClaytonResearchSte South Sde of SH75, June 2013
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http://www.calflora.org/cgi-bin/species_query.cgi?where-calrecnum=2983
























http://plants.usda.gov/java/profile?symbol=ARTRV
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http://www.dot.ca.gov/hq/LandArch/ec/hydroseed/tack.htm






http://www.bioone.org/loi/rama





















http://plants.usda.gov/java/profile?symbol=ARTRV
















